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CHAPTER 8
OTHER | SSUES
8-1. Introduction. Admnistrative itens that warrant consideration in |AS

i nclude I egal and regul atory, patent, and safety issues. These three issues
are di scussed herein. A working know edge of |egal and regul atory

requi rements associated with constructing and operating | AS systens is
critical to ensure conpliance with federal, state, and |local requirenents.
Secondl y, patents related to | AS have been issued, which may inpact the
application of certain aspects of |AS. Thirdly, because |IAS systems require
wor ki ng with conpressed gases and may invol ve di schargi ng subsurface vapors,
strict adherence to health and safety protocols is required.

8-2. Legal and Requl atory | ssues.

a. During the design process, it should be deternined if there are any
federal, state and/or |ocal standards, criteria or requirenents, including
procedural or permitting requirements, which nmust be incorporated into the
project. Normally, for projects conducted under CERCLA, and for projects on
federal property, permitting or other procedural requirenents will not be
applicable to work at or near the site, however the substantive el enents of
the laws relating to any pernmits may be required to be incorporated into the
design. For the construction phase of the work, standard governnment contract
clauses will require the contractor to obtain any construction related permts
or approvals which are legally required. The Ofice of Counsel should be
consulted to advise on any applicable requirements if there are questions or
in the event of any disputes.

b. Oher construction-related requirements include nanagenment and
di sposal of investigation-derived wastes (I DW generated during construction
and i npl enentation. Federal |aws and regul ati ons under RCRA, CERCLA, and TSCA
may apply, as well as state |aws and regul ations pertaining to | ocal solid and
hazardous waste receiving facilities.

c. Mny states require drilling pernmits for well (and sonetimes sanple
point) installations, and also witten authorization or permts for air and
groundwat er di scharge. It is critical that the discharge criteria be

t horoughly researched during the conceptual design phase of a pilot- or full-
scale | AS system Specific construction requirenents, such as the height of
vent wells, may need to be heeded. Additionally, discharge requirenents

i ncl udi ng sanmpling paraneters and frequency nust be considered. Treatnent
wi t h vapor-phase granul ar activated carbon (GAC) for offgas or |iquid-phase
GAC for groundwater, may be required to conply with discharge criteria.
Alternately, a nodified inplenentation plan, such as lowering the air flow
rate, or shortening the duration of pilot tests, could elimnate the need for
treatment. There may be standards, linitations, or coordination requirenents
arising under the Clean Air Act which nmay affect the enissions allowed froma
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system If the work is conducted on a federal installation, the |loca
installation environnental coordinator should be consulted to determine if the
installation has any sort of permits or lintations regarding air em ssions.

d. Proper procedures nust be devel oped or docunmented for handling
potentially hazardous materials required onsite during |IAS inplenmentation
Materials required onsite may include conpressed gas cylinders, radioactive
sources for neutron | ogging, and decontam nation fluids such as nethanol and
nitric acid. USDOT shipping | aws and regul ati ons may apply for packagi ng and
transport, and USEPA | aws and regul ations may apply to the nanagenment and
di sposal of spent materials. The site specific situation nust be evaluated to
determ ne what, if any, requirenments apply to the handling of nmaterials,
especially waste, during and at the conpletion of the project.

e. In addition to federal, state, and |l ocal |aws and regul ations,
rel evant USACE gui dance is available. Although USACE has not published
specific air sparging guidance prior to this EM the USACE Soil Vapor
Extraction and Bi oventing Engi neeri ng Manual (EM 1110-1-4001) provides
i nformati on covering nmany relevant topics that also apply to I AS.

8-3. Patent Issues. There are several patents that have been issued relative
to technol ogi es discussed in this EM Readers are advised to consider the

ram fications of these patents on their site activities. A first step toward
this end is facilitated by a review of the summary of air sparging patents
which follows. |If closer scrutiny is required, a copy of the patent can be
obtained pronptly fromthe U S. Patent Ofice by nmail for a mniml charge by
calling (703) 305-4350, or nore expeditious neans are available at additiona
cost. Contact Office of Counsel for further guidance on addressing this
issue. The following list of patents with associated sumuary descriptions is
not intended to represent a conplete patent search. It is organized fromthe
nost conpl ex and enconpassing patents to the straight forward single process
and nedia specific categories which can generally be quickly evaluated. The
SWSP® patents are discussed first and in considerably nore detail since many
air sparging applications will either narrowmy mss infringing on the patents
or may require appropriate licensing for use of the technology. Note that the
validity of any of the described patents has not been determ ned. The United
States has authority to make use of any patented item or process in the course
of any project, and cannot be refused use or enjoined fromuse of any patented
itemor process. Under the procedures of Title 28 United States Code 1498, a
federal agency may be required to pay reasonabl e conpensation for the use of
any patented itemor process. This is normally done by negotiation or

determ nati on of a reasonable fee to obtain the right to use the patented item
or process under a |license agreement. Governnment contract clauses are
prescribed for use in various types of contracts which may require the
contractor to obtain any applicable Iicenses, and may in sone cases require
the contractor to indemify the government in the event of a claimfor
conpensation froma patent or license holder. The Ofice of Counsel should be
notified in the event of any questions or disputes related to patents.
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a. Billings and Associates, |Inc. Subsurface Volatilization and
Ventilation System (SWS)® (# 5,221, 159; # 5,277,518; # 5,472,294). The SWS®
process is an integrated, in-situ technology that utilizes the benefits of air
spargi ng, soil vapor extraction, and biorenmediation to treat subsurface
organi ¢ contami nation in soil and groundwater. The patents abstracts define
t he process.

At | east one injection well is drilled through the vadose zone to a
depth bel ow the water table defining the upper boundary of the aquifer
One or nore extraction wells are established to a depth above the water
table. Oxygenated gas is injected under pressure through the injection
well (s) while a vacuumis applied to the extraction well (s).

Contam nants are renoved fromthe groundwater aquifer and fromthe
vadose zone by a conbi nation of physical, chem cal, and biochenica
processes. Additional specifications address simultaneous free product
recovery, nutrient addition, and natural mcrobe fernenting and

rei ntroduction.?

Recal |, we have stipulated: "'Air Sparging' shall be defined to be the

i ntroduction of air, or other gases, in the saturated zone to renove

contam nants by volatilization or bioremediation or to immbilize contam nants
t hrough chem cal changes." Thus sone of the physical steps for npst |IAS
systems will necessarily be simlar or identical to those specified for SWS®
i mpl enentati on. The patents provide additional detail and insights about the
SWSP process, as follows:

"This invention is an integrated delivery systemto effectuate the
advant ageous characteristics of, primarily, biorenediation. This is
because bi oremedi ati on causes 70% to 80% of the remedi ati on success on a
hydr ocarbon contam nated site. For cost reasons, a delivery system nust
be capable of injecting air or other vapors capabl e of supplying oxygen
for the enhanced biorenediation as well as nutrients for enhanced

bi orenedi ati on. The sane physical delivery systemfor injected air is
used to gain the advantage of air stripping aspects of renediation
However, injection of air leads to relatively uncontrolled distribution
of vapors noving up from bel ow the water table through the vadose zone
and possibly to exit points that were unsatisfactory to the popul ations
living above the pollution. Therefore, a vacuum portion of the system
controls the distribution of the vapor phase. The purpose is not
primarily to renove volatiles by vacuum but to control the entire vapor
noverment system contai ning portions of contam nation and bi ol ogi ca
byproducts...."2

lUnited States Patents 5,277,518, 5,277,518, 5,472,294 Abstracts.
United States Patent 5,277,518 page 13.
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The first SWS®? patent infringenent case was settled in Federal District Court
in 1994 with an Order of Dism ssal which stipulated infringenent. Currently
19 firms including sone industry |leaders in air sparging and one state have
obt ai ned SWS°® |icenses. Several other environmental industry |eaders and

ot hers have apparently concl uded that their nethods of enploying air sparging
do not infringe on SWS®? patents. Again, users are advised to consult the

O fice of Counsel for specific patent gui dance. SWS® license information is
avail able from M. Jeffery Billings, Environmental |nprovenment Technol ogies,
Inc., 12415 North 68th Place, Scottsdale, AZ 85254, (602) 596-0426.

b. 21st Century Environmental Renediation Technol ogy Corporation
Bi oSparge (# 5,246,309). A closed-loop, in-situ systemof gas injection wells
conbi ned with surrounding | ow fl ow vapor extraction wells and a nobile surface
treatment unit to provide injection, enhanced biorenedi ati on, VOC capture and
stripping without gas venting or em ssions or groundwater withdrawal. Gas
i njection can be designed for heated and oxygenated gas to provi de oxidation
volatilization, and nutrient addition (if necessary) to enhance
bi oremedi ati on. Li cense information is available from M. Robert V. Mirton
21st Century Environnental Renedi ation Technol ogy Corporation, 6380 South
Eastern Ave., Suite # 8, Las Vegas, NV 89119, (702) 798-1857.

c. Departnment of Energy. Two Sets of Horizontal Wells (# 4,832,122).
An in-situ systemfor renoving VOCs froma subsurface plunme by injecting a
fluid through a horizontal well into the saturated zone on one side of the
contam nation and collecting the fluid together with volatilized contani nants
t hrough a horizontal extraction well on the other side of the plume. The
fluid may be air or other gas or a gas and liquid mxture. License
information is available from M. Robert Marchick, Assistant General Counse
for Patents, U. S. Departnment of Energy, Washington, D.C. 20585, (202) 586-
4792.

d. | EG™Technol ogi es Corporation. UVB (# 5,116,163). The Unterdruck-
Ver danpf er-Brunnen (UVB) is an in-situ technology to renpbve VOCs from
groundwat er through a single well with two hydraulically separated screened
intervals installed within a single perneable zone. A blower creates a vacuum
that simultaneously draws water into the well at the | ower screened portion
(to be discharged at the upper screen creating a circulation pattern) and
ambi ent air through an inner pipe discharged at the base of the wellbore
causing air bubbles to formwhich air strip VOCs as they rise through the
wat er colum. License information is available fromDr. Eric Klingel, |IEG
Technol ogi es Corporation, 5015D West WT. Harris Boul evard, Charlotte, NC
28269, (704) 599-4818.
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e. E&G Environnmental. NoVOCs™|n-Well Stripping G oundwat er
Renedi ati on Technol ogy (# 5, 180,503, # 5,389,267). This system very simlar
to UVB, is an in-situ technology to renmove VOCs from groundwater through a
single well with two hydraulically separated screened intervals installed
within a single perneable zone. Pressurized air is injected into the wel
bel ow the static water table, aerating water within the well. The aerated
water is | ess dense than water outside the well, creating a pressure gradient
that draws water into the well through the | ower screen. The VOCs volatilize
i nto bubbl es which encounter a packer where the VOCs in vapor formare
rel eased and renoved with a vacuum bl ower for above-ground treatment. Air-
lifted water within the well is usually discharged fromthe upper screen above
the static water table to flush the capillary fringe. License information is
avail able from M. Wayne J. DiBartola, EG&G Environnental, Foster Plaza 6,
Suite 400, 881 Andersen Drive, Pittsburgh, PA 15220, (412) 920-5401

f. Wasatch Environnental, Inc. Density-Driven Convection
(# 5,425,598). This system also very simlar to UVB, is an in-situ
technol ogy to remove VOCs from groundwater through a single well with two
hydraulically separated screened intervals installed within a single perneabl e
zone. Water inside the wellbore is aerated directly by injecting air at the
base of the well bore which causes air bubbles to form which air-strip VOCs as
they rise through the water colum and push aerated water upward through the
wel | bore and out the upper screened interval, simultaneously draw ng water
fromthe contam nated area around the | ower screened interval. License
information is available fromM. Leslie H Pennington, Wasatch Environnental,
Inc., 2240 West California Ave., Salt Lake City, UT 84104, (801) 972-8400.

g. Departnment of Energy. Chlorinated Hydrocarbon Biorenedi ation
(# 5,384,048). An in-situ systemfor the biorenediation of chlorinated
hydrocarbons in soil and groundwater by injection of a nutrient fluid and an
oxygenated fluid with extraction so that both are drawn across the
contam nated plunme. The successful denonstration and patent utilize nethane
as the nutrient fluid and air as the oxygenated fluid. License information is
avail able from M. Robert Marchick, Assistant Ceneral Counsel for Patents,
U. S. Department of Energy, Washington, D.C 20585, (202) 586-4792.

h. Departnent of Energy. Phosphate-Accel erated Biorenedi ation
(# 5,480,549). A systemfor delivering vapor-phase nutrients, particularly
triethyl or tributyl phosphate, to contam nated soil and groundwater to
enhance in-situ biorenmedi ati on of contam nants. License information is
avail able from M. Robert Marchick, Assistant Ceneral Counsel for Patents,
U. S. Department of Energy, Washington, D.C. 20585, (202) 586-4792.

i. |Integrated Environmental Solutions, Inc. Rapid Purging
(# 5,509, 760). A decontam nation nethod that clains to put nmaxinmum
renmedi ati on stress on a contam nated area of soil and groundwater, using
positive pressure to push an uncontam nated gas throughout the contani nated
area/volunme and strip contaminants fromit, and relying on a close spaci ng of
air entry points.
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8-4. Safety. The users of this EMshall refer to and conply with al
applicabl e federal regulations (OSHA) and USACE regul ati ons including ER 385-
1-92 in addressing all safety and health concerns, during all phases of |AS
devel opnent includi ng predesign investigations, design, construction, and
operation and mai ntenance. Specifically, the designers shall conply with
Appendi x B requirenments of ER 385-1-92 when devel oping the Health and Safety
Desi gn Anal ysis which is subsequently used to draft Safety, Health and

Emer gency Response contract specifications for | AS construction based on CEGS
01351.
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